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LOOP BACK DEVICE OF PACKET 
COMMUNICATION T1 NETWORK 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a packet communication 

T1 network, and more particularly, to a loop back device of 
a packet communication T1 netWork Which can transmit and 
receive a loop back signal betWeen a base station controller 
and a base transceiver station in a packet communication 
netWork using T1 standard. 

2. Discussion of Related Art 
Generally, a communication system requires a loop back 

procedure for testing equipment betWeen systems and to 
transmit information betWeen tWo positions Which are 
remotely separated from each other. The loop back proce 
dure is accomplished by transmitting a signal to a predeter 
mined destination from a starting point and by then checking 
the reception of the signal at the starting point through the 
same path as the transmitting path in a reverse order from the 
predetermined destination. FIG. 7 is a block diagram illus 
trating a general loop back procedure. A base transceiver 
station or a base station controller typically includes a line 
interface unit (LIU) and inputs data transmitted from an 
opposite station to its oWn station(i.e., the base station 
controller or the base transceiver station) through a netWork 
stage. The loop back functions to re-transmit loop back data 
among data received from the opposite station, to the 
opposite station. 

With such a loop back function, a central sWitching station 
can test a repeater or other equipment Which is remotely 
separated therefrom, to thereby reduce the cost of mainte 
nance of the system. 

In a mobile communication system, the communication 
betWeen the base station controller and the base transceiver 
station is made not by a channel service, but by a packet 
sWitching service, and a packet data communication is made 
by using a T1 or E1 trunk. 

The E1 trunk uses national bits of NFA(Non-Frame 
Alignment), so the loop back function is established. 
HoWever, the T1 trunk does not have the national bits under 
the construction of frame and multiframe spec(ITU-T G703, 
704, ANSI T1, 102, 107, and 403), so the loop back function 
is not established. 

Therefore, since a loop back signal does not exist in the 
T1 trunk, the testing of a netWork in a remote place is not 
possible. Thereby, the maintenance of the netWork is dif?cult 
and the maintenance cost of the netWork is accordingly 
increased. 

To solve these problems caused due to the nonexistence of 
the loop back signal, US. Pat. No. 5,600,656 discloses a 
remote loop back device for testing a repeater. The device is 
comprised of a means for sensing at least one in channel 
code sequence Which is responsive to an in channel signal 
and displays an address and a means for performing the loop 
back signal transmission to the repeater. HoWever, the prior 
art discloses a device that embodies the loop back function 
betWeen the repeaters positioned on a T1 telephone circuit, 
but does not suggest any device that embodies the loop back 
function betWeen the base transceiver station and the base 
station controller in a packet communication system. 

Accordingly, the base transceiver station and the base 
station controller, Which transmit/receive data in a packet 
data compunction using T1 standard, should require a novel 
device having a loop back function, for the purpose of 
reducing the maintenance cost of the netWork therebetWeen. 
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2 
SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a loop 
back device of a packet communication T1 netWork that 
substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art. 
An object of the present invention is to provide a loop 

back device of a packet communication T1 netWork Which 
can generate a loop back signal betWeen a base station 
controller and a base transceiver station in a packet data 
communication using a T1 netWork. 

Another object of the present invention is to provide a 
loop back device of a packet communication T1 netWork 
Which can test a netWork betWeen a base station controller 
and a base transceiver station in a packet data communica 
tion using a T1 netWork. 

Still another object of the present invention is to provide 
a loop back device of a packet communication T1 netWork 
Which can test a netWork betWeen a base station controller 
and a base transceiver station in a loop back manner, and can 
execute and ease maintenance of the netWork and reduce the 
maintenance cost thereof. 

To accomplish these and other objects of the present 
invention, a loop back device of a packet communication T1 
netWork includes: a clock generating part Which inputs a 
frame divisional clock and a reference clock, inserts a 
transformed clock at a predetermined position of the refer 
ence clock to generate a main clock, and Which is synchro 
nous to a position of the transformed clock to thereby 
generate a system clock Which generates and extracts loop 
back data; a loop back data inserting part Which generates 
the loop back data and is synchronous to the system clock 
generated from the clock generating part to insert the loop 
back data into a ?rst transmission data; a framer and 
interface part Which inputs a second transmission data 
including the loop back data outputted from the loop back 
data inserting part to transmit the input data to the T1 
netWork and receives data Which is transmitted from an 
opposite station from the T1 netWork; a loop back data 
extracting part Which is synchronous to the system clock 
generated in the clock generating part to extract the loop 
back data from reception data outputted from the framer and 
interface part; and a processor Which controls each part, 
outputs the ?rst transmission data to the loop back data 
inserting part according to the main clock, and Which does 
not output the ?rst transmission data in the transformed 
clock, and inputs the loop back data extracted from the loop 
back data extracting part, to output netWork testing data. 

Hence, the reference clock used in the synchronization of 
the packet communication is transformed during a prede 
termined clock period at a given position of one frame, so 
packet data is not transmitted and received, and meanWhile, 
the loop data is inserted into the ?rst transmission data 
during the transformed period of the reference clock and is 
then transmitted, so the loop back function is accomplished. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE ATTACHED 
DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
embodiments of the invention and together With the descrip 
tion serve to explain the principles of the draWings. 
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In the drawings: 
FIG. 1 is a block diagram illustrating the construction of 

a loop back device of a packet communication T1 network 
according to the present invention; 

FIG. 2 is a format diagram illustrating the frame of a 
packet communication T1 trunk embodied in the present 
invention; 

FIG. 3 is a block diagram illustrating an embodiment of 
a clock generating part of FIG. 1; 

FIG. 4 is a block diagram illustrating an embodiment of 
a loop back data generating part of FIG. 1; 

FIG. 5 is a block diagram illustrating an embodiment of 
a loop back data extracting part of FIG. 1; 

FIG. 6(A to G) are ?oWcharts illustrating an operational 
timing of FIG. 1; and 

FIG. 7 is a block diagram illustrating a general loop back 
procedure. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention, examples of Which 
are illustrated in the accompanying draWings. 

First, the construction and operational effect of a loop 
back device of a packet communication T1 netWork accord 
ing to the present invention Will be discussed in detail With 
reference to FIGS. 1 to 6. 

FIG. 1 is a block diagram illustrating the construction of 
a loop back device of a packet communication T1 netWork 
according to the present invention. In construction, a clock 
generating part 10 receives a frame divisional clock 
(typically, 8 KHZ) and a reference clock(2.048 or 1.544 
MHZ) inputted from the interior or exterior of the base 
station controller or the base transceiver station. The gen 
erating port 10 inserts a modulated clock at a predetermined 
position of the reference clock to thereby generate a main 
clock MCLK, Which is synchronous to a position of the 
transformed clock to thereby generate a system clock SCLK 
Which generates and extracts loop back data. For example, 
the reference clock may be 2.048 or 1.544 MHZ, one of 
Which is selected in accordance With an operational velocity 
of the equipments applied. Aloop back data inserting part 20 
comprises of a loop back data generator 21 and an adder 22. 
The loop back data generator 21 generates the loop back data 
RDATA, and the adder 22 adds ?rst transmission data TXD 
to the loop back data RDATA, being synchronous to the 
system clock SCLK generated in the clock generating part 
10. A framer and interface part 30 receives second trans 
mission data DSTI Which includes the loop back data 
RDATA outputted from the loop back data inserting part 20 
to thereby transmit the input data to the T1 netWork and 
receives data Which is transmitted from an opposite station 
from the T1 netWork. A loop back data extracting part 40 is 
synchronous to the system clock SCLK generated in the 
clock generating part 10 to thereby extract the loop back data 
RDATA from reception data DSTO output from the framer 
and interface part 30. A processor 50 controls each part, 
outputs the transmission data TXD to the loop back data 
inserting part 20, does not output the transmission data TXD 
in the transformed clock existing at the predetermined 
position of the main clock MCLK, and receives the loop 
back data extracted from the loop back data extracting part 
40, to thereby output netWork testing data. 

FIG. 2 is a format diagram illustrating the frame of a 
packet communication T1 trunk embodied in the present 
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4 
invention. One frame of the T1 trunk is comprised of 193 
bits (in the case Where the reference clock is 1.544 MHZ), in 
Which an S bit indicates the starting point of the frame and 
is placed on a starting position of the frame. The rest of the 
bits except the S bit, are divided into 24 channels (in the case 
Where the reference clock is 1.544 MHZ), into Which data is 
assigned. In the preferred embodiment of the present 
invention, one channel in the 24 channels is selected, and a 
predetermined number of bits (for example, 2 bits) in the 8 
bits of data of the selected channel are selected, into Which 
the loop back data is assigned. On the other hand, in the case 
Where the reference clock is 2.048 MHZ, one frame of the T1 
trunk is comprised of 256 bits, the S bit indicates the starting 
point of the frame and is placed on a starting position of the 
frame. The rest of the bits excepts the S bit are divided into 
32 channels, in Which data is assigned. In the same manner 
as the above, one channel in the 32 channels is selected, and 
a predetermined number of bits (for example, 2 bits) in the 
8 bits of data of the selected channel are selected, in Which 
the loop back data is assigned. 

In this case, in order not to transmit/receive the loop back 
data in a speci?c bit of the selected channel to Which the loop 
back data is assigned, the reference clock of 2.048 or 1.544 
MHZ is transformed. In other Words, a logic “high” state or 
a logic “loW” state is kept on the speci?c bit of the selected 
channel to Which the loop back data is assigned. Using the 
transformed reference clock, the main clock MCLK is 
generated. 

FIG. 3 is a block diagram illustrating an embodiment of 
a clock generating part of FIG. 1. The clock generating part 
10 comprises: a counter 31 for synchroniZing the reference 
clock to the frame divisional clock of 8 kHZ to count the 
synchroniZed clock; a decoder 32 for decoding data output 
from the counter 31 and Which outputs a decoding signal in 
a predetermined reference clock; an OR gate 33 for per 
forming a logical OR function using the decoding signal 
outputed from the decoder 32 and the reference clock, and 
Which outputs the main clock MCLK; and an AND gate 34 
for performing a logical AND function using the decoding 
signal output from the decoder 32 and the reference clock 
and Which outputs the system clock SCLK. 
The number of bits of the loop back data is preferably 2 

bits, but if the number of bits thereof is greater than 2 bits, 
the transmission speed of the data is reduced, and contrarily, 
if the number of bits of the loop back data is smaller than the 
2 bits, it is difficult to distinguish the different loop back data 
from the other data. The operation of the clock generating 
part 10 as constructed above Will be discussed, assuming 
that the loop back data is 2 bits. 

For instance, When transmitting the loop back data using 
8 and 7 bits of the ?rst channel, the frame divisional clock, 
as shoWn in FIG. 6A, is generated, and When the counter 31 
counts ?rst and second reference clocks, as shoWn in FIG. 
6C, the decoder 32 decodes the output from the counter 31 
to thereby output a data “1” signal. The OR gate 33 logically 
ORs the data “1” signal output from the decoder 32 and the 
reference clock to thereby output the ORed result as the 
main clock MCLK, as shoWn in FIG. 6E. The decoder 32 is 
designed to output the data “1” signal by performing the 
decoding operation When the counter 31 counts ?rst and 
second reference clocks. Hence, the decoder 32 may be 
designed to output the data “1” signal in a position of a 
desired reference clock(for example, ?rst and second refer 
ence clocks is in second channel CH2). 

MeanWhile, the AND gate 34 logically ANDs the data “1” 
signal output from the decoder 32 and the reference clock to 
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thereby output the AN Ded result as the system clock SCLK, 
as shown in FIG. 6G. Since the decoder 32 is designed to 
output the data “1” signal by performing the decoding 
operation When the counter 31 counts ?rst and second 
reference clocks and to output a data “0” signal during the 
time the counter 31 is not counting the ?rst and second 
reference clocks, the AND gate 34 generates tWo clocks 
Which are the same as the reference clock, only during the 
generation of the ?rst and second reference clocks. The 
system clock SCLK generated from the AND gate 34 is 
input to the loop back data inserting part 20 and the loop 
back data extracting part 40, respectively, and is used When 
the loop back data is inserted and extracted from the 
reception data DSTO. 

The main clock MCLK generated from the OR gate 33 is 
input to the processor 50, and, according to the main clock 
MCLK, the processor 50 outputs the transmission data TXD 
to the loop back data inserting part 20. Furthermore, since 
rising and falling edges are not formed in the transformed 
clock existing on the predetermined clock of the main clock 
MCLK, the processor 50 can not output the transmission 
data TXD. In the embodiment of the clock generating part 10 
according to the present invention, various modi?cations 
may be made according to application purposes thereof. 

FIG. 4 is a block diagram illustrating an embodiment of 
a loop back data generating part of FIG. 1. 

The loop back data generator 21 Within the loop back data 
generating part 20 is comprised of ?rst and second D 
?ip-?ops 41 and 42, Which each output, to the adder 22, ?rst 
data DO and second data D1, Which are applied to their oWn 
D input terminals by a Write command WR input from the 
processor 50. In this case, the loop back data generator 21 is 
comprised of tWo D ?ip-?ops to generate 2 bits of loop back 
data, but may be comprised of three D ?ip-?ops to generate 
3 bits of loop back data. 

The adder 22 inserts the 2 bits of loop back data RDATA 
output from the loop back data generator 21 into the trans 
mission data TXD output from the processor 50. As the 
processor 50 outputs the transmission data TXD to the loop 
back data inserting part 20 according to the main clock 
MCLK, the processor 50 cannot output the transmission data 
TXD in the transformed clock existing on the predetermined 
position of the main clock MCLK. Accordingly, the adder 22 
inserts the loop back data RDATA during the time transmis 
sion data TXD is not output. At that time, the adder 22 is 
synchronous to the system clock SCLK and inserts the loop 
back data RDATA to the transmission data TXD. The 
transmission data DSTI including the loop back data, is 
transmitted to the T1 netWork through the framer and 
interface part 30. 

FIG. 5 is a block diagram illustrating an embodiment of 
a loop back data extracting part of FIG. 1. 

The loop back data extracting part 40 is comprised of ?rst 
to fourth D ?ip-?ops 51 to 54, Which constitute a serial/ 
parallel shift register. The ?rst D ?ip-?op 51 inputs serial 
data from the framer and interface part 30, inputs the system 
clock SCLK to the clock input terminal thereof, and is 
synchronous to the time point When the system clock SCLK 
is generated, as shoWn in FIG. 6G, (in the preferred embodi 
ment of the present invention, this time point is during the 
?rst and second reference clocks after the generation of the 
frame divisional clock), and thus to outputs the loop back 
data at the output terminal Q thereof. First loop back data 
outputs from the ?rst D ?ip-?op 51 is applied to the input 
terminals D of the second and third D ?ip-?ops 52 and 53, 
respectively. Second loop back data in the next system clock 
SCLK Which is synchronous to the system clock SCLK and 
outputs from the output terminal Q of the ?rst D ?ip-?op 51 
applies the loop back data to the input terminal D of the third 
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6 
D ?ip-?op 53. MeanWhile, the ?rst loop back data applied to 
the input terminal D of the second D ?ip-?op 52 is syn 
chronous to the system clock SCLK and is then output from 
the output terminal Q of the second D ?ip-?op 52 to apply 
the loop back data to the input terminal D of the fourth D 
?ip-?op 54. 

After the ?rst and second loop back data are respectively 
applied to the third and fourth D ?ip-?ops 53 and 54, the 
processor 50 applies a read command RD to the clock 
terminals of the third and fourth D ?ip-?ops 53 and 54, so 
that the ?rst and second loop back data are respectively 
output from the output terminals Q of the third and fourth D 
?ip-?ops 53 and 54. The ?rst and second loop back data 
output from the third and fourth D ?ip-?ops 53 and 54 are 
respectively output to the processor 50 to inform the pro 
cessor that a loop back request has been received from the 
opposite station. 
As mentioned above, a loop back device of a packet 

communication T1 netWork according to the present inven 
tion can transmit/receive a loop back signal betWeen a base 
station controller and a base transceiver station in a packet 
data communication using T1 standard, to thereby test the 
opposite stations Which are remotely positioned. 
Accordingly, With the loop back device of a packet com 
munication T1 netWork according to the present invention, 
ease maintenance of the netWork is accomplished as Well as 
reduction of the maintenance cost can be ensured. 

It Will be apparent to those skilled in the art that various 
modi?cations and variations can be made in a loop back 
device of a packet communication T1 netWork of the present 
invention Without departing from the spirit or scope of the 
invention. Thus, it is intended that the present invention 
cover the modi?cations and variations of this invention 
provided they come Within the scope of the appended claims 
and their equivalents. 
What is claimed is: 
1. A loop back device of a packet communication T1 

netWork, said device comprising: 
a clock generating part for receiving a frame divisional 

clock and a reference clock, for inserting a transformed 
clock at a predetermined position of said reference 
clock to thereby generate a main clock, and being 
synchronous to a position of the transformed clock to 
thereby generate a system clock Which generates and 
extracts loop back data; 

a loop back data inserting part for generating said loop 
back data and being synchronous to said system clock 
generated from said clock generating part to thereby 
insert said loop back data into ?rst transmission data; 

a framer and interface part for receiving second transmis 
sion data including said loop back data output from said 
loop back data inserting part to transmit the input data 
to the T1 netWork and for receiving data Which is 
transmitted from an opposite station from the T1 net 
Work; 

a loop back data extracting part being synchronous to said 
system clock generated in said clock generating part to 
extract said loop back data from reception data output 
from said framer and interface part; and 

a processor for outputting said ?rst transmission data to 
said loop back data inserting part and for receiving said 
loop back data extracted from said loop back data 
extracting part, to thereby output netWork testing data. 

2. The loop back device of a packet communication T1 
netWork as claimed in claim 1, Wherein said main clock is 
generated, as said reference clock is kept at a logic “high” 
or “loW” state during one or more clock time periods at a 
predetermined position of a frame and is transformed, and 
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said system clock is generated, as a predetermined number 
of pulses are generated during Which said main clock is kept 
at a logic “high” or “loW” state. 

3. The loop back device of a packet communication T1 
network as claimed in claim 1, Wherein said clock generat 
ing part comprises: 

a counter for synchronizing said reference clock to said 
frame divisional clock, and to count the synchronized 
clock; 

a decoder for decoding output data from said counter, 
Wherein said decoder outputs a decoding signal in a 
predetermined reference clock; 

an OR gate, said OR gate performing a logical OR using 
said decoding signal output from said decoder and said 
reference clock to thereby output said main clock; and 

an AND gate, said AND gate performing a logical AND 
using said decoding signal output from said decoder 
and said reference clock to thereby output said system 
clock. 

4. The loop back device of a packet communication T1 
netWork as claimed in claim 1, Wherein said loop back data 
inserting part comprises a loop back data generator and an 
adder 

5. The loop back device of a packet communication T1 
netWork as claimed in claim 1, Wherein said loop back data 
extracting part is comprised of a serial/parallel shift register. 

6. The loop back device of a packet communication T1 
netWork as claimed in claim 4, Wherein said loop back data 
generator comprises a number of D ?ip-?ops Wherein said 
number of D Flip Flops corresponds to the number of bits of 
said loop back data. 

7. The loop back device of a packet communication T1 
netWork as claimed in claim 4, Wherein said adder is 
synchronous to said system clock to thereby add said loop 
back data to said ?rst transmission data. 

8. The loop back device of a packet communication T1 
netWork as claimed in claim 5, Wherein said serial/parallel 
shift register comprises: a ?rst ?ip-?op for receiving serial 
data from said framer and interface part and being synchro 
nous to said system clock, said ?rst ?ip-?op producing a ?rst 
output data signal; a second ?ip-?op for receiving the ?rst 
output data signal from said ?rst ?ip-?op and being syn 
chronous to said system clock, said second ?ip-?op produc 
ing a second output data signal; a third ?ip-?op for receiving 
said ?rst output data signal from said ?rst ?ip-?op, said third 
?ip-?op outputting a third output data signal in response to 
a control signal output from said processor; and a fourth 
?ip-?op for receiving the second output data signal from 
said second ?ip-?op, said fourth ?ip-?op outputting a fourth 
output data signal in response to said control signal output 
from said processor. 

9. A loop back device of a packet communication T1 
netWork, said device comprising: 

a clock generating part for inserting a transformed clock 
at a predetermined position of a reference clock to 
generate a main clock and for generating a system 
clock only at a position of the transformed clock; 

a loop back data inserting part for generating loop back 
data and for inserting said loop back data into ?rst 
transmission data during the time said system clock is 
generated; 

a framer and interface part for inputting second transmis 
sion data including said loop back data output from said 
loop back data inserting part to transmit the input data 
to the T1 netWork and for receiving data from the T1 
netWork; 

15 

25 

35 

45 

55 

8 
a loop back data extracting part, said loop back data 

extracting part being synchronous to said system clock 
to extract said loop back data from reception data 
output from said framer and interface part; and 

a processor for controlling each of said parts, outputting 
said ?rst transmission data to said loop back data 
inserting part according to said main clock, and receiv 
ing said loop back data extracted from said loop back 
data extracting part, to thereby output netWork testing 
data. 

10. The loop back device of a packet communication T1 
netWork as claimed in claim 9, Wherein said main clock is 
generated, as said reference clock is kept at a logic “high” 
or “loW” state during one or more clock time period at a 
predetermined position of a frame and is transformed, and 
said system clock is generated, as a predetermined number 
of pulses are generated during said main clock is kept at a 
logic “high” or “loW” state. 

11. A loop back device of a packet communication T1 
netWork, said device comprising: a clock generating part for 
generating a main clock Which transmits/receives data to and 
from the T1 netWork by transforming a reference clock and 
for generating a system clock Which generates and extracts 
loop back data; 

a loop back data inserting part for generating said loop 
back data and being synchronous to said system clock 
generated from said clock generating part to insert said 
loop back data into ?rst transmission data; 

a framer and interface part for transmitting second trans 
mission data output from said loop back data inserting 
part to the T1 netWork and for receiving data from the 
T1 netWork; 

a loop back data extracting part, said loop back data 
extracting part being synchronous to said system clock 
to extract said loop back data from reception data 
output from said framer and interface part; and 

a processor for outputting said ?rst transmission data to 
said loop back data inserting part according to said 
main clock, and for receiving said loop back data 
extracted from said loop back data extracting part, to 
thereby output netWork testing data. 

12. The loop back device of a packet communication T1 
netWork as claimed in claim 11, Wherein said clock gener 
ating part generates said main clock, after a frame divisional 
clock for dividing a frame is generated, as said reference 
clock is kept at a logic “high” or “loW” state during one or 
more clock time periods at a predetermined position of said 
frame divisional clock, and generates said system clock, as 
a predetermined number of pulses of said reference clock are 
generated during said main clock is kept at a logic “high” or 
“loW” state. 

13. The loop back device of a packet communication T1 
netWork as claimed in claim 11, Wherein said loop back data 
inserting part comprises a loop back data generator for 
generating said loop back data, said loop back data generator 
being synchronous to said system clock, and a loop back 
data inserter for inserting said loop back data into said ?rst 
transmission data, said loop back data inserter being syn 
chronous to said system clock. 

14. The loop back device of a packet communication T1 
netWork as claimed in claim 11, Wherein said loop back data 
extracting part extracts said loop back data inserted into a 
predetermined position of said reception data output from 
said framer and interface part, said loop back data extracting 
part being synchronous to said system clock. 

* * * * * 


